. The skull of the juvenile specimen (NMMNH P-25049) is badly damaged, but it is referable to Bistahieversor based on the presence of two supernumerary frontal processes on each nasal and a single pneumatic foramen in the palatine. In all other tyrannosauroids, juvenile and adult, the nasal overlaps the frontal with only two processes, and they possess two pneumatic foramina in the palatine (except one specimen of Albertosaurus sarcophagus, TMP 86.64.1, which has one foramen; Carr et al., 2005) . The juvenile does not possess any characters that support a referral to another tyrannosauroid species.
The juvenile specimen reveals that growth or size-related changes in the skull of Bistahieversor are consistent with differences between juveniles and adults of more derived species of tyrannosauroids, such as Albertosaurus libratus and Tyrannosaurus rex (Carr, 1999; Carr and Williamson, 2004) . For example, the cranial ornamentation is elaborated in the adult, in which the cornual processes of the lacrimals and postorbitals are grossly enlarged relative to the juvenile (Figs. 1, 2) . The presence of a pneumatic foramen in the supraorbital ramus of the lacrimal in the adult, which is absent in the juvenile, is consistent with the ontogenetic increase of pneumatization that is seen in other tyrannosauroids (Carr, 1999) . Individual variation might be represented by features that are not seen in the ontogeny of other tyrannosauroids, such as a pneumatic foramen above the basipterygoid process in the juvenile that is absent from the adult, and an inflated body of the ectopterygoid in the juvenile that is not seen in the adult (Carr, 1999) . The separate left dentary and surangular of the holotype of Bistahieversor reveals that the rostral (dentary + splenial) and caudal (surangular + articular + prearticular + angular) sections of the mandible are securely united by a deep tongue-in-groove joint between the dentary and angular (Fig.  3D) . Thus, Bistahieversor can be counted with Tyrannosaurus bataar as a tyrannosauroid with an intermandibular 'locking' mechanism (Hurum and Currie, 2000) . Based on this evidence, dorsoventral flexion between rostral and caudal sections, as proposed for basal and derived theropods, did not occur in these tyrannosauroids (Hurum and Currie, 2000) . Also, the squamous contacts between the sections in Bistahiversor consist of interleaving grooves and ridges between the dentary and surangular, angular and dentary, and prearticular and splenial. These tight contacts indicate the absence of vertical motion along the entire intraramal hinge, which requires reconsideration of the function of the smooth contact between the intermandibular processes of the dentary and surangular (Hurum and Currie, 2000) . However, streptognathy (flexion in the horizontal plane at the junction between the rostral and caudal sections of the mandibular ramus), as observed in living birds (Zusi and Warheit, 1993) , is not necessarily ruled out for tyrannosauroids.
To hypothesize the phylogenetic position of Bistahieversor, a data matrix was compiled in MacClade 3.0 (Maddison and Maddison, 1992 ) for a cladistic analysis in PAUP 4.0b 10 (Swofford, 2002) . The data set consists of 274 characters among 21 ingroup species and five outgroup taxa (Appendices 1, 2). This analysis differs from previous studies in that it includes purported basal tyrannosauroids that have not been previously analyzed together: Dilong, Guanlong, Tanycolagreus, Coelurus, Iliosuchus, Stokesosaurus, Aviatyrannis, and Eotyrannus (Madsen, 1974; Galton, 1976; Chure and Madsen, 1998; Hutt et al., 2001; Rauhut, 2003; Xu et al., 2004 Xu et al., , 2006 Carpenter et al., 2005a Carpenter et al., , 2005b Senter, 2007) . Monolophosaurus was included in the outgroup because of features in its crest that are also seen in Guanlong.
All of the basal taxa were scored from the literature, as well as Bagaraatan and cf. Alectrosaurus (Perle, 1977; Osmólska, 1996) . The phylogenetic characters were selected from Carr (1999 Carr ( , 2004 , Currie et al. (2003) , Carpenter et al. (2005a Carpenter et al. ( , 2005b , Holtz (2001) , ), and Xu et al. (2004 , 2006 With geographic distribution considered, the topology indicates a difference in the depth of the horizontal ramus of the maxilla, especially the dentigerous region; this region is deep in Bistahieversor and tyrannosaurids (Fig. 4) , but it is shallow in Dilong, Appalachiosaurus, Alioramus, and in outgroup species. It appears that the shallow condition is primitive for tyrannosauroids, as seen in North American, European, and Asian species from the Early Cretaceous, and in relatively primitive Late Cretaceous species from eastern North America and Asia. The deep condition is present in relatively primitive species (e.g, Bistahieversor) and tyrannosaurids from the American west and Asia. We hypothesize that the deep condition first evolved in the common ancestor of Late Cretaceous tyrannosauroids from western North America after emplacement of the Western Interior Seaway, before they later dispersed to Asia. A description of the distinction between the deep and shallow conditions is in Appendix 3. The deep condition of the dentigerous region evolved independently in abelisaurids, carcharodontosaurids, and Monolophosaurus (Sampson and Witmer, 2007; Sereno et al., 1996; Zhao and Currie, 1993) . If the phylogenetic reconstruction is accurate, then tyrannosauroids tended to be small predators during the Jurassic and Early Cretaceous. The largest species (ilium or femur length >500 mm) evolved by the Late Cretaceous and they were present in Asia and North America.
Large tyrannosauroids had a near holarctic distribution during the Late Cretaceous, during which they were the largest terrestrial predators. A significant morphological dichotomy distinguishes tyrannosauroids with shallow maxillae from Asia and eastern North America, and tyrannosauroids with deep maxillae from western North America and Asia. We hypothesize that large derived tyrannosauroids primitively had shallow maxillae and had attained a wide distribution in North America before the emplacement of the Western Interior Seaway (WIS) in the Albian. This hypothesis is consistent with recent discoveries of basal and shallow-snouted tyrannosauroids, such as Dilong, from the Early Cretaceous of China (Xu et al., 2004 (Xu et al., , 2006 . The inception of the WIS created a barrier to dispersal for tyrannosauroids to and from eastern North America, and tyrannosauroids there (e.g., Appalachiosaurus) retained the primitive condition of a shallow maxilla.
The dichotomy in maxilla depth may reflect a difference in hunting strategy. Small basal shallow-snouted forms, such as Dilong, had a long and slender manus with raptorial claws (Xu et al., 2004) , in contrast to the smaller forelimbs of large deep-snouted species, such as Albertosaurus, Daspletosaurus, and Tyrannosaurus. It is conceivable that the forelimb was the primary weapon of predation in basal tyrannosauroids, whereas the deep upper jaw of derived species took that role. Thus, it may be hypothesized that the size of the forelimb and cranium are correlated in tyrannosauroids, in which the forelimbs were reduced in concert with hypertrophy of the jaws and teeth. Therefore, we predict that the forelimbs of Bistahieversor will be small, as in tyrannosaurids, should those bones be found among the unprepared postcranial skeleton.
The presence of a new genus and species of tyrannosauroid from the upper Campanian of New Mexico reinforces the difference in tyrannosauroid diversity between the upper Campanian and Maastrichtian in western North America. Every distinct upper Campanian intermontane basin that yields diagnostic tyrannosauroids contains different species or genera; however, this distribution does not necessarily support a distinct division into northern and southern faunal provinces (Lehman, 2001) . In contrast to the upper Campanian pattern, only one species of tyrannosauroid, Tyrannosaurus rex (including TMM 41436-1, TDC pers. observ.), is distributed throughout western North America in the upper Maastrichtian (Carr and Williamson, 2004) .
Several fossils referred to Bistahieversor sealeyi were previously identified as another taxon; Carr and Williamson (2000) referred the juvenile and OMNH 10131 to Daspletosaurus sp., a view that is cited in the literature (e.g., Farlow and Pianka, 2002; Currie, 2003; Sullivan and Lucas, 2006) . We later revised our identification of these fossils to a new, but unnamed, genus (Carr and Williamson, 2004) ; this decision was based on new information from the holotype. In summary, the southernmost occurrence of Daspletosaurus is Montana , whereas B. sealeyi is the only upper Campanian tyrannosauroid from New Mexico.
The fossils of Bistahieversor sealeyi add to the discovery of upper Campanian tyrannosauroids of western North America and clarify the previously insufficient record of this clade in the southwestern United States. All diagnostic tyrannosauroid bones from the upper Campanian of the San Juan Basin of New Mexico are referable to Bistahieversor; this low diversity differs from the north, where sympatric genera occur in the upper Campanian of Montana and Alberta. Bistahieversor provides evidence of a lengthy and complex history of tyrannosauroids in the west following the emplacement of the WIS in the Albian, and indicates that the morphology of a deep maxilla is a relatively new evolutionary novelty for the clade.
of this project and assistance in the field; D. 
Skull
(1) Maximum postorbital skull width: less than one half premaxilla-occipital condyle length (0), more than two-thirds premaxilla-occipital condyle length causing orbits to face forward (1; Holtz, 2001 . (2) Mediolateral width of snout at the caudal end of the tooth row: twice or less width of nasals (0), approximately three times the width of nasals (1; Holtz, 2001 .
(3) Occipital region orientation: caudally (0), caudoventrally (1; Holtz, 2001 . (86) Rostral extent of the joint surface for the quadratojugal, extent in lateral view: caudal to rostral margin of laterotemporal fenestra (0), reaches rostral margin of fenestra (1), extends ahead of rostral margin of fenestra (2) (1; Molnar, 1991 .
Premaxilla

Jaw Joint
(125) Position of jaw joint in lateral view: rostral to the paroccipital process (0), caudal to the paroccipital process (1; . Gauthier, 1986 . 
Basicranium
(167) Basicranium, rectangle defined by positions of both basal tubera and both basipterygoid processes in ventral view: anteroposteriorly longer than wide (0), mediolaterally wider than long (1; Currie et al., 2003) .
Basioccipital-Otoccipital
(168) Distance across basal tubera in ventral view: less than the transverse width of condyle (0), greater than transverse width of occipital condyle (1; Holtz, 2000 . (Bakker et al., 1988 .
Palate
(173) Shelf-like primary palate, presence in ventral view: absent (0), present (1; modified after Currie et al., 2003) .
Vomer
(174) Shape of anterior end, dorsal or ventral view: lanceolate (lateral margins parallel-sided) (0), diamond (1; Carr, 1999) . 
Metatarsus
(271) Arctometatarsus: absent (0), present (1; Holtz, 1994) .
region may only be twice as deep as the fossa or less in small juvenile specimens (CMNH 7541, TMP 85.11.3, TMP 86.144 .1), and some subadults (AMNH 5477) where the dentigerous may only be twice the depth of the fossa. Regardless, it is evident in those specimens that the dentigerous region is deep in comparison with the length of the bone, and it is as deep or deeper than the longest teeth below it. The shallow-snouted condition is also present in most other theropods, except for Herrerasaurus, Eoraptor, abelisaurids, Monolophosaurus, Carcharodontosaurus, Acrocanthosaurus, and Dromaeosaurus, where the dentigerous region is twice or more the depth of the antorbital fossa above it (Langer, 2004; Tykoski and Rowe, 2004; Norell and Makovikcy et al., 2004) . In other theropods such as Dilophosaurus, Ceratosaurus, and Allosaurus, the antorbital fossa is several times deeper than the dentigerous region (Tykoski and Rowe, 2004; . Although this condition produces a deep horizontal ramus of the maxilla it is not equivalent to the condition in other deep-snouted theropods, because the dentigerous region is shallow.
ADDENDUM
Recently a new genus and species of tyrannosauroid, Raptorex kriegsteini, from the Early Cretaceous of China has been found to be the sister taxon of Tyrannosauridae (Sereno et al., 2009 ). This taxon is significant because it is thought to be a small-bodied tyrannosauroid, in contrast to the much larger tyrannosaurids, and it has a reduced forelimb as is seen in its sister clade. The holotype and only specimen of R. kriegsteini is a subadult, in which the dentigerous region of the maxilla is shallow; the condition of the bone in adults is presently unknown, but we hypothesize that it will be deep, if that character state is correlated with the small forelimb size. If so, then the adaptation of a deep snout originated much earlier than the Campanian, and it evolved in Asia instead of western North America. 
